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2.1.3 tpdhj;jhs;; I - ,w;fhd tpilfSk; Gs;sp toq;Fk; jpl;lKk;

tpdhj;jhs;; I - Gs;sp toq;Fk; jpl;lk; 

  
 tpdh  rupahd tpdh  rupahd  
 ,yf;fk; tpil ,yf;fk; tpil

      

 01. ''''''''' 26. ''''''''' 

 02. ''''''''' 27. '''''''''  

 03. ''''''''' 28. '''''''''  

  04. ''''''''' 29. '''''''''  

 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  

 07. ''''''''' 32. '''''''''  

 08. ''''''''' 33. '''''''''  

 09. ''''''''' 34. '''''''''  

 10. ''''''''' 35. ''''''''' 

 11. ''''''''' 36. '''''''''

 12. ''''''''' 37. '''''''''

 13. ''''''''' 38. '''''''''

 14. ''''''''' 39. '''''''''

 15. ''''''''' 40. '''''''''

 16. ''''''''' 41. '''''''''

 17. ''''''''' 42. '''''''''

 18. ''''''''' 43. '''''''''

 19. ''''''''' 44. '''''''''

 20. '''''''''  45. '''''''''

 21. '''''''''  46. '''''''''

 22. '''''''''  47. '''''''''

 23. '''''''''  48. '''''''''

 24. '''''''''  49. '''''''''

 25. '''''''''  50. '''''''''
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2.2.3    tpdhj;jhs; II  ,w;F vjpu;ghu;f;Fk; tpilfs; Gs;sp toq;Fk; jpl;lk;> 

tpilaspj;jy; gw;wpa mtjhdpg;G> KbT> MNyhridfs;  

Ú tpdhj;jhs; ˚˚  ,w;fhd tpilfs; toq;fy; gw;wpa mtjhdpg;G tiuG 2, 3, 4.1, 4.2, 4.3 
JizAld; jahupf;fg;gl;Ls;sJ.
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1. Kd;dpiyg;glk;> gf;fepiyg;glk;>  fpilg;glk; vd;gtw;iw %d;whk; NfhzKiwiapy; tiujy; 

  (8 Gs;spfs;)

 ikag;Gs;spia rupahf Fwpj;jy;  (2 Gs;spfs;)

 gupkhzq;fs; rupahf Fwpj;jy;  (xU Njhw;wj;jpw;F 2 Gs;spfs; tPjk; 6 Gs;spfs;)

 cupa msTj;jpl;lj;jpy; tiujy; (1:1)  (3 Gs;spfs;)

 

 (njhopDl;g tiujy; Fwpg;Gfis ve;jnthU nkhopapYk; toq;f KbAk;.

  1/2 Gs;spNah jrk Gs;spNah toq;f Ntz;lhk;)

      

fpilg;glk;  

÷  fpilg;glk;     - 12
÷  Kd;dpiyg;glk;     - 12
÷  gf;fepiyg;glk;    - 11
÷  %d;whk;Nfhzk;   - 08
÷  ikag;Gs;sp    - 02
÷  mstPLfs; rupahf fhl;lg;gl;bUj;jy;

   xU glj;jpw;F ,U mstPLfs; tPjk;  

 %d;W  glj;jpw;Fk; 02 × 3   - 06 
÷ msTj;jpl;lk; 1:1    - 03
÷  ml;ltiz     - 06
     nkhj;jg; Gs;spfs;                 - 60  

12

gf;fepiyj; Njhw;wk; Kfg;Gj;Njhw;wk;11 12

1

1

1

1

1

11

1 1 1 1

1

1

1

1

1

111
1

1

1

1

1

1 1 1

1

1

1111

1

1

    

 

kuk; 

jpfjp ngau; rr;rpe;j

ifj;njhopy; 

epWtdk;tiue;jtu; 02.08.2010 jpU Fkhu

guPl;rpj;jtu; 04.08.2010 nry;tp ky;ypfh

1:1 ku Mjhuk;

ET/65/02

(gupkhzj; jsj;ij rupahf ,dq;fhzhtpbd; 05 Gs;spfis Fiwf;fTk;)
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Njitahd nfhq;fpwPwpd; fdtsT  =  280 m3

Njitahd cyu;nghUl;fspd; fdtsT  =  280 × 1.5 
      =  420 m3       4    
      
tpfpjj;jpw;Nfw;g nkhj;j fdtsT  =  1+2+4 
      =     7 
xU myfpw;fhd fdtsT   =  420

7
     4

      =  60 m3

Njitahd kzypd; fdtsT   =  60 × 2
      =  120 m3     4     
                
Njitahd fy;ypd; fdtsT    =  60 × 4        2
          =  240 m3      2   
          
    (,Wjpg; tpil khj;jpuk; ,Ug;gpd; KOg;Gs;sp toq;fTk;)
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ngWk; #upa rf;jpapd; msT   =  6 kWh/m2

ngw;Wf;nfhs;sf;$ba kpd;rf;jp   =  6 kWh/m2 ×  10
100

   1  

      =  0.6 kWh/m2   1  

Njitahd kpd;rf;jpapd; msT   =  36 kWh

#upa fyg;gliyapd; rJu kPw;wu; msT

      =  36   kWh
 0.6  kWh/m2        

 1
          
       =  60 m2        1

(RUf;Ftjw;F 01 Gs;sp) 
(tpilf;F 01 Gs;sp) 

1' jpNahliyl; %yk;           2                 

2' igjfu]; Kiw          2                  

 my;yJ 3 - 4 - 5, 6 - 8 - 10,  5 - 12 - 13 Kiw

3' nghwpapay; %iykl;lk;      2                           

4' %iykl;lr; Nrhb 1  $ %iykl;lk; 1  

5' nrq;Nfhz Kiw   2

 ^xU Gs;sp khj;jpuk; toq;fTk;'&

                          ^cr;rg;Gs;spfs; 04&

(i)   Fz;L E}y; $ KO epiyak; $ jpNahliyl;  2   

(ii)   ePu;kl;lk; $ Nkrd; kl;lk; $ Nyru; kl;lk 2  

; 
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1  ePu; jiy (water head)   2

2  toq;fy; Fohapd; tpl;lk; (pipe diameter) 2

3  jplypd; kl;lj;jpy; ,Ue;J ePu;j;jhq;fpapd; cauk;  2

4  jpUFgpbfspd; njhif (ePu;tope;NjhLk; msT) 2
5  toq;fy; Fohapd; ePsk;  2

6  Foha; gjhu;j;jk; (cuha;T)  2

7  tisTfspd; vz;zpf;if 2

8 fhw;Wj; jpwf;Fk; thy;T (Air relief) 2

9  rpwpajhf;Fk; T re;jp       2

                                                                          (cr;rg;Gs;spfs; 04)

  1'   kdpju;fsJ fhy; ghjj;jpypUe;J Koq;fhy; tiuahd rhjhuz cauk;    3               
       ^ghjj;ij epyj;jpy; itj;J mku;e;J nfhs;tjw;fhf&

  2'   Kd;dhy; mku;e;jpUg;gtu;fspd; jiyf;F Nkyhy; tpisahl;il    

ghu;itaplf;$bathW ,Uj;jy; 3   
    (kdpjd; mku;e;j gpwF rhjhuz cauk; ) 

xU fk;gj;jpw;fhd tY   =   10 kW
fk;gq;fspd; vz;zpf;if   =   8
,Uf;fNtz;ba Fiwe;jgl;r tY =   8 × 10  1

      =   80 kW    3
 (tpil khj;jpuk; vOjpapUg;gpd; KOg;Gs;spfisAk; toq;fTk;)             

 

÷    gjpy; kpd;gpwg;ghf;fpnahd;iwg; gad;gLj;jy; (standby) 4

÷  ghJfhg;ghd Jizg;ghfq;fisg; gad;gLj;jy; 4

÷  nfhs;ssT $ba kpd;gpwg;ghf;fpiag; gad;gLj;jy; 4

÷  juk; $ba kpd;gpwg;ghf;fpnahd;iwg; gad;gLj;jy; 4

         (cr;rg;Gs;spfs; 04)
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÷  cupa Kiwapy; guhkupj;jy; 4

÷  juk; $ba Nkyjpf ghfq;fisg; gad;gLj;jy; 4

÷  rpwe;j njhopDl;gtpayhsu; kw;Wk; juk; $ba nghUl;fisg; gad;gLj;jy; 4

                                  (cr;rg;Gs;spfs; 04)

(1) kpd; mjpu;r;rp Vw;gly; 3

(2) RoYk; gFjpfspy; cuha;T Vw;gly; 3

(3) vz;nza; Nghd;wtw;wpy; rWf;Fjy; 3

(4) $ba rj;jk; 3

(5) mjpu;T (vibration) 3

(6) fhyg;gLk; thAf;fs; (emission gas) 3

(7) mjpf ntg;gk; 3

 (cr;rg;Gs;spfs; 12)
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tidjw;rpy;Yf;Fg; gjpyhf (pot wheel) mr;RU(mould) gad;gLj;jy; 4

fspf;Fg; gjpyhf NtW nghUl;fs; gad;gLj;jy; (fNahypd;)  4

      ^4 × 2  = 08 Gs;spfs;&

^4 × 2  = 08 Gs;spfs;&

1'  thfdj;ij kpd;dpdhy; nrYj;jpdhYk; gw;wupia kPz;Lk; kPs; Vw;wk; nra;tjw;F kpd; 

mtrpak;. ,k; kpd;id cw;gj;jp nra;tjw;F jfdr; nray; Kiw gad;gLj;jg;glyhk;.    

,jdhy; NflhFk; thAf;fs; fhyg;glyhk;.   4        

2'  thfdj;ijg; guhkupf;f Njitg;gLk; nghUl;fshy; Nflhd nghUl;fs; cw;gj;jp     

 nra;ag;glyhk;. 4  

3' gw;wwp cw;gj;jp nra;Ak;NghJ fhyg;gLk; nghUl;fs; 4  

4' gw;wwpia mfw;Wk;NghJ Nflhd nghUl;fs; fhyg;gLk;     4     

1'  kpd;djpu;r;rp Vw;gly;                    4 4+
2'  ,ae;jpuq;fspd; ghfq;fis ,af;Ftjhy; ,lu;fs; Vw;gLk;        
3'  jPg;gw;wf;$ba nghUl;fs; 
4'  cw;gj;jpapd; NghJ ntspaplg;gLk; mjpaKf;f thAf;fs;

5'  er;Rg; nghUl;fs; 

                       ^4 × 2  = 08 Gs;spfs;&  

 

1'  kpd;Jz;bg;G Msp (safety switch) gad;gLj;jg;gLjy;  

2'  gupiraply; (shields) $ %Ljy;

3'  Rakhf ,aq;Fk; ghJfhg;G vr;rupf;ifj; njhFjpia mikj;jy;                        

4'  ghJfhg;G tyaq;fis milahskpl;Lf; Fwpj;jy;

  ,ae;jpuj;jpDs; nraw;gLj;jy;

5'  rpwe;j juj;jpyhd Nkyjpfg; ghfq;fs;> nghUl;fisg; gad;gLj;jy;

6'  mKf;f tpLtpg;G thy;itg; gad;gLj;jy; (Pressure releef value)      
                       ^4 × 2  = 08 Gs;spfs;&  

 

4 4+
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(jir> td;$L njhlu;ghd rupahd tpilf;F khj;jpuk; Gs;sp toq;fTk;.) (NkNy 

Fwpg;gplg;gl;Ls;s tpilfSs; mjhtJ ,uz;L Neha;fSf;F 04× 2 Gs;spfSk; 

me;j Neha;f;Fupa fhuzpfs; ,uz;L rupahf ,Ug;gpd; 04 × 2 Gs;spfis 
toq;Ff.&

(,Wjp tpil kl;Lk; ,Ug;gpd; nkhj;jg; Gs;spfisAk; toq;Ff.)   ^12 Gs;spfs;& 

thrpg;G (Ω)

mstPL (Ω)

130

50

20

x 100   0

3
3

3

2 1+

x − 0
100 − 0

50 − 20
130 − 20

30 × 100
     110

=

=

=

x

27 Ω

xOq;fPdk; cz;lhFk; fhuzp

1' ghj typ   4 ePz;l Neuk; epw;wy; / ghuk; J}f;Fjy; 4

2' KJF typ 4 Kd;Ndhf;fp Fdpe;J ,Uj;jy;/ ghuk; J}f;Fjy; 4

3' jir gpuSjy;  4 ,ae;jpug; gFjpfisj; J}f;Fjy; / njhlu;r;rpahf 
Ntiy nra;jy; 4
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Kf;fpak;: guPl;rhj;jpfs; ge;jpia mbg;gilahf nfhz;L tpilaspf;fNtz;Lk;.          
   1'   jkJ njhopyhsu;fis rupahf topelj;jy;
     2'  jkJ njhopyhsu;fis Cf;Ftpj;jy;$nray; Nehf;FWj;jy;.
     3'  NtiyfisAk; nghWg;Gf;fisAk; gfpu;e;jspj;jy; 

     4'  jkJ njhopyhsu;fis ek;gpf;if nfhs;sy;

                               ^02 x 2 = 04 Gs;spfs;&

gzp eltbf;if

jpl;lkply; jdJ tpahghuj;jpw;F Njitahd jpl;lk; xd;iw 

jahupj;jy;

fl;Lg;gLj;jy; fl;Lg;gLj;jy; Kiwiaj; jhgpj;jy;/jPu;khdpj;jy;

   ^2 tPjk; 04 Gs;spfs; = 08 Gs;spfs;&

gyk;      -   mDgtk; tha;e;j njhopyhsu;fs; ,Uj;jy; /     
   njhopw;rhiyf;F cupikahsuhf ,Uj;jy;.     
gytPdk;      -   njhopyhsu;fSf;fhd fl;Lg;gLj;jy; cghaq;fis cupa   

   Kiwapy; gad;gLj;jhik.

   njhopyhs;fs; kPJ mjpf ek;gpf;if nfhz;bUj;jy;.

   epjp Kifhikj;Jtk; gytPdkiljy;.

   jpU rr;rpe;j rupahd Kfhikj;Jtj;ijAk; cghaq;fisAk;  

   gad;gLj;jhik.

   ,yf;F/jpl;lkply; ,y;yhik.
   ,Ug;Gf;fl;Lg;ghl;by; gytPdk;.

   ,yghk; njhlu;ghd mwptpd;ik/tpsq;fhik.
tha;g;G  - fpuhkg;Guq;fspy; njhiyf;fhl;rp md;ldhf;fspd; tpepNahfk;  

   mjpfupj;jpUf;fpd;wik.

mr;RUj;jy; - efug;Gwg; gpuNjrq;fspy; NtWgl;l njhopDl;gKiwfs;   

   gpugy;akiljy;.

   ,izak; kw;Wk; njhiyf;fhl;rp Nghd;w etPd njhopDl;g   

   Kiwfs; gpugy;akiljy;.

                               ^02 x 4 = 08 Gs;spfs;&
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÷    tpw;gidf; Fwpf;Nfhs; xd;iw Vw;gLj;jpf;nfhs;sy; (VjhtJ tUlj;jpy; 
re;ijg;gLj;jy; njhifia ve;j mstpw;F tpupTgLj;j Ntz;Lk; vd 

,yf;nfhd;iw jPu;khdpj;Jf;nfhs;sy;). 

÷    tpw;gid cgha Kiwfis Kd;dNu jPu;khdpj;jy;.

÷    rupahd tpepNahff; fl;Lg;gLj;jy; cghaq;fis mikj;Jf; nfhs;sy;. 

                               ^02 x 2 = 04 Gs;spfs;&

÷   rpwe;j Fztpay;Gfs; juq;fs; nfhz;l nghUl;fis thbf;ifahsu;fSf;F toq;Fjy;.

÷   rupahd tpiyia epu;zapj;jy;.

÷   thbf;ifahsu;fSf;F nghUl;fs; gw;wpa cz;ikahd jfty;fisf; $wy;.

÷   thbf;ifahsu;fSf;F jtwhd tpsq;fq;fis toq;fp Vkhw;whJ ,Uj;jy;. 

÷   nghUl;fspd; juj;ij cau;kl;lj;jpy; NgZjy;.  
                               ^02 x 2 = 04 Gs;spfs;&

 1' &' 2200$-          ^02 Gs;spfs;&

2'  &' 2200$- tpiykl;lj;jpy; Efu;Nthu; nfhs;tdT nra;tjw;Fk; tpw;gidahsu;
    mt;tpiyf;F toq;Ftjw;F cld;gly;.                 ^02 Gs;spfs;&

-    gz;G NkYk; Nkk;gLj;jy;.

-    nghUl;fspd; Fztpay;G / tpw;gid rYiffis toq;Fjy; / jw;Nghja tpiyiaf;   
 Fiwj;jy;.

- Nghl;b tpiynahd;iwj; jPu;khdpj;jy; /tpsk;gu cgha Kiwfis tpUj;jp nra;jy;
- Gjpa cghaKiwfis mwpKfg;gLj;jy;/ mwpT+l;ly; / Gjpa tpsk;gu Clfq;fis   
 (njhiyf;fhl;rp) gad;gLj;jy; / tpw;gidf; fopTfs; toq;fy;.
- Nkk;gLj;jy; eltbf;iffis tpUj;jp nra;jy; (guprpy;/tTru;/Nghl;b).
- tpw;gid Kftu;fSf;F toq;Fk; fopT gzj;njhifia mjpfupj;jy;.
- rpy;yiu tpahghupfSld; ,U rhuhUk; ,yghfukhd cld;gbf;iffis Vw;gLj;jy;.
- nghjpaply;fis ftur;rpfukhf Nkw;nfhs;sy;.

- cw;gj;jpg; nghUs;fis ftur;rpfukhf Kbg;Gr; nra;jy;.

- cj;juthjf;fhyj;ij ePbj;jy; / mwpKfk; nra;jy;.

- tpw;gid Copau;fisg; gad;gLj;jp $Ljyhf tpw;gid nra;tjw;F Kaw;rpj;jy;.

                               ^02 x 2 = 04 Gs;spfs;&
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÷  ngUspd; tpiy
÷  nghUspdhy; fpilf;Fk; rhu;G ,yhgk; / Njwpa ,yhgk;
÷  cw;gj;jpf;fpuak; (%yg;nghUs; tpiy> njhopyhsu; $yp>     

 nghjpaply; tpiy)

÷ njhopDl;gk;

÷  cw;gj;jpf;nfhs;sT

÷  cw;gj;jp nra;af;$ba NtW Nghl;buPjpahd gz;lq;fs;

 (rhjhuz %yg;nghUs; / cw;gj;jpf; fhuzpfisg; gad;gLj;jy;)

          ^02 x 02 = 04 Gs;spfs;&

(fzpj;jy; ,y;yhtpby; Gs;sp toq;fg;gl khl;lhJ)

                    EXP      PLX
   tpw;gid tpiy       &' 1800  &' 2200
  tpw;gidf; fpuak;      ^700&     ^1000&
  nkhj;j ,yhgk;              1100       1200   
        ^02 Gs;spfs;&      ^02Gs;spfs;) ^04 Gs;spfs;&

EXP ,w;fhd 
vjpu;ghu;f;Fk; tUkhdk;  =   tpw;gid tpiy ×  myFfspd; tpiy 

   =    1800 × 5000
   =    &' 9,000,000    ^04 Gs;spfs;&
(fzpf;fg;glhky; vOjpapUg;gpd; Gs;spfs; toq;fg;glkhl;lhJ)

(#j;jpuk; rkd;ghL ,y;yhky; ngWkhdq;fis khjpupahff; nfhz;bUg;gpd; Gs;spfs; 

toq;fTk;.)

PLX ,w;fhd
vjpu;ghu;f;Fk; ,yhgk;  =   &' 2200  × 5250
       =   &' 11,550,000    ^04 Gs;spfs;&
mjpf ,yhgj;Jld; vjpu;ghu;j;j tpw;gid tUkhdj;ijg; ngw;Wf;nfhs;s 

KbAkhf ,Ug;gJ PLX cw;gj;jp nra;tjhy; MFk;.             ^02 Gs;spfs;& 
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     EXP ,d;
 gq;fspg;G    =   xU myfpd; tpw;gid tpiy - myF khWk; fpuak; 
        =    1800 - 600
       =   &. 1200
 ^gq;fspg;igf; fhz;gJ fl;lhakpy;iy& 

 ,yhg rkg;ghl;Lg;Gs;sp    =   epiyahd fpuak;
myfpd; gq;fspg;G

       =  
 90,000
  1200  

         = 75myFfs;             

 (,Wjp tpilf;F 'myF" vdf; Fwpg;gplg;gl;bUg;gpd; Gs;spfs; 02) ('myF" vdf;   

 Fwpg;gplhtpbd; Gs;sp 01)   
 
 PLX ,d;
 gq;fspg;G    =    2200 - 900
       =    1300

 ,yhg rkg;ghl;Lg;Gs;sp  =   epiyahd fpuak;
myfpd; gq;fspg;G

      =    130,000
  1300  

       =    100myFfs;          

 (,Wjp tpilf;F 'myF" vdf; Fwpg;gplg;gl;bUg;gpd; Gs;spfs; 02) 'myF" vdf;   

 Fwpg;gplhtpbd; Gs;sp 01)   

 rupahd rkd;ghLk;

gpujpaplYk;

^02 Gs;spfs;&

^02 Gs;spfs;&       

^nkhj;jk; 04 Gs;spfs;&

 
rupahd rkd;ghLk;

gpujpaplYk;

^02 Gs;spfs;&       

^02 Gs;spfs;& 

^nkhj;jk; 04 Gs;spfs;&

1 1

1 1

1'  epWtdj;jpd; nfhs;iffs;
2'  jpU rr;rpe;jtpd; Nghl;bahsu;fspd; elj;ijfs;
3'  tpepNahfr; nryT (re;ijg;gLj;jy; Nritfspd; fpuak;)
4'  thbf;ifahsu;fspd; elj;ijfs; (tpUg;gk;)

                              
               ^02 x 2 = 04 Gs;spfs;&
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X

X

Y

Y

nehJky; (eLepiy tyak; fpilahf rupahf eLepiy Fwpf;fg;gl;bUe;jhy; 

KOg;Gs;sp toq;fTk;.)

nehJky; (eLepiy) tyak; nehJky; eLepiy tyak;

2 2

nehUq;Fk; tyak;
,Oit tyak;

,Oit tyak;
nehUq;Fk; tyak;

2 2

22

44
kPstYT+l;ly; ,lk;

(fk;gpfspd; vz;zpf;if mtrpakpy;iy)

÷  nfhq;fpwPw;Wf;fspd; ,Otpir (Tension) gytPdkhfhky; (nehUq;Fk; rf;jp 1$4MFk;).

÷  tYT+l;ly; %yk; cWjpailar; nra;ayhk;.

÷  tYT+l;ly; %yk; Fiwe;j nryTld; rpwpa nfhq;fpwPw;W gFjpia epu;khzpf;f KbAk;. 

÷  nfha;Tj;jifg;gpw;F <LnfhLg;gJ tYT+l;ly; %yk; nraw;gLtjdhy; jifg;gpw;F    

ciltij jtpuj;Jf;nfhs;syhk;.

                               ^04 x 2 = 08 Gs;spfs;&
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 ÷ Rikapdhy; Vw;gLfpd;w jifg;ig xU tYT+l;lypy; ,Ue;J kw;iwaitf;F cupa   

 Kiwapy; CLflj;Jtjw;fhf cupa ePsk; NjitahFk;.

 ÷ gad;gLj;jg;gLfpd;w tYT+l;ly; fk;gp tiffSf;F Vw;g

 ÷ gad;gLj;jg;gLfpd;w tYT+l;ly; fk;gpfspd; tpl;lj;jpw;F Vw;g

                               ^04 x 2 = 08 Gs;spfs;&

 ÷ Kd;jifj;j nfhq;fpwPw;W rhjhuz nfhq;fpwPw;iw tpl cWjp $bajhifahy; rpwpa   

  FWf;Fntl;L msit gad;gLj;Jtjhy; %yg;nghUl;fis kPjg;gLj;j     

 KbAk;(Fiwf;fyhk;).

 ÷ Kd;jifg;G nfhq;fpwPw;Wfspy; kha;Rik (dead load) Fiwtjhy; fPNo cs;s    

 $WfSf;F / fl;likg;GfSf;F nrytpLk; nghUl;fspd; msit fl;Lg;gLj;jpf;nfhs;s  

  KbAk;.

÷ epu;khzpg;gpd;NghJ rhuk; mikg;gjw;fhd  nryT FiwAk;.

÷ ntbg;Gfs; Vw;gLtJ FiwAk;.

  (cjhuzk;: ghyk;> Gifapuj jz;lthsf; fl;il nfhq;fpwPw;W fjTfs;> J}z;fs;>   

 kpd;fk;gq;fs;)               

 ÷ mjp$ba ,Wf;fy; Vw;gLk; NghJ gpupghLk; (Segregation) rpwpa jpws;fSk;   

ngupa jpws;fSk; ntt;Ntwhf epiyg;gLtjdhy; cWjp FiwthFk;.

 ÷  mjp$ba ,Wf;fj;jpd; NghJ nfhq;fpwPw;W Nkw;wsj;jpd; kPJ ,Uf;Fk; ePUld;   

 rPnke;J Fok;G Nky; tUtjdhy; cWjp FiwthFk;     
                                                (cr;rg;Gs;spfs; 8)

mj;jpthuj;ij tiue;J VjhtJ %d;W gFjpfisf; Fwpj;jy;. (glj;ijg; ghu;f;f)    
                                                                                     ^06 Gs;spfs;&

gl;b mj;jpthuj;jpd; ePsk; J}zpypUe;J xU gf;fj;jpw;F njhlur;rpahf ,Uf;Fk; fUj;ij 

vOJjy; or glk; %yk; fhl;ly;

                                                   ^02 Gs;spfs;&

,Wf;fy; nray;Kiwapdhy;

÷ ,Wf;fy; nray;Kiwapdhy; ePu;f;Fkpo;fs; ntspNaWk; 2  

  (jbg;G> cWjp mjpfupf;Fk;) 6

÷ ePu;f;Fkpo;fs; ntspNaWtjdhy; cg;Gj;jd;ik nfhz;l ePuhtp nfhq;fpwPw;WfSf;F  

  cl;nry;tjdhy; JUg;gpbj;jy; Vw;gLtJ FiwthFk;.

÷ jpus; rPuhfg; guTtjdhy; cWjp $Lk;.

  ePu;f;Fkpop ntspNaWjy; vd khj;jpuk; vOjpapUg;gpd; 02 Gs;spfs; 

  nkhj;jk; 8 Gs;spfs;                          (cr;rg;Gs;spfs; 8)
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^xU tplaj;Jf;F 05 Gs;spfs; tPjk; nkhj;jk; 10 Gs;spfs;&

^xU tplaj;Jf;F 05 Gs;spfs; tPjk; nkhj;jk; 10 Gs;spfs;&

    ^xU tplaj;Jf;F 01 Gs;sp tPjk; nkhj;jk; 2 Gs;spfs;&

÷  $iukPJ Vw;gLk; Rik kw;Wk; jhq;fp ,ilj;J}uk; (span) $Ltjdhy; Vw;gLk; gy;NtW  
 jifg;G tpirfs; 

 (cjhuzk;: Rik: kha;Rik> Rw;whly; Rik) jhq;fp ,ilj;J}uj;ij njhlu;GgLj;jp       

 tpgupj;jy;

÷  nghUl;fspd; ntt;Ntwhd cWjp (mup kuq;fistpl cUf;F rf;jptha;e;jJ.)

÷  jhq;fp ,ilj;J}uk; ngupjhf ,Uf;Fk; NghJ Rik mjpfupg;gjdhy; mtw;iw    

 jhq;fpf;nfhs;tjw;F Njitahd cWjp mupkuj;jpy; fhzg;gLtjpy;iy.

÷   mupkuj;jpy; Vw;glf;$ba njhq;Fepiy mjpfkhdjhy; mupkuk; nghUj;jkw;wJ.

÷   cUf;F ^H, L ,Uk;G> fy;tidRf; Foha;&

÷    nfhq;fpwPw;W tYr;rl;lg;gly;

fPy mj;jpthuk;

mbgPlr;

Rtu;

<uk; Gfh tup

mbgPlf; fhiuaply;



- 51 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if - 2016

÷ mupfopT    -   ePu;%y Kjy;fspypUe;J (source) ePu; Rj;jpfupg;gpYs; ePiu    

    cl;nrYj;Jtjw;F Kd; cs;nsLg;gpw;F (intake) mz;ikapy; 

    mup fopT epfOk;

  -   ,jd; NghJ ePupy; kpjf;Fk; mjpfsT fdkhd nghUl;fs; ePupypUe;J  

    mfw;wg;gLfpd;wd.

  -   tbtiffs;

    ful;L mupjl;L (coarse screen)
    eLj;ju mupjl;L (medium screen)                                  
    Ez;zupjl;L (fine screen)
    EZf;F mupjl;L (micro screen)

÷    fhw;Nwhl;lk; -   ,q;F ePupw;F ed;F fhw;Nwhl;lk; fyg;gjw;F ,lkspf;fpd;wJ.

      ,q;F ePupy; fiue;Js;s Mtpg;gug;Gs;s nghUl;fs; mfw;wg;gLfpd;wd.                  

    ^cjhuzk;:  H2S, CO2 …..&

÷ jpwsYk; milaYk; -   ePupy; cs;s njhq;fy; Jzpf;iffs; fl;bfshf   

     khw;Wtjw;F 

    -   jpwsr; nra;tjw;F ePUld; jpwisiar; (coagulant)   
     Nru;f;Fk; NghJ Jzpf;iffs; gytPdkilfpd;wJ.

    -   mjd; %yk; FWfpa Neuj;jpy; ed;whf ePUld; fyf;fpd;wJ       

 -   mjd; gpwF miltpw;F cs;shfpd;wJ.

÷    tbfl;ly;  -  ,J kzy; tbfl;bfspd; %yk; eilngWk;.

      guy; kPJ gug;gpa kzy; jl;L tbfl;bahf gad;gLj;jg;gLfpd;wJ

÷ njhw;W ePf;fy; -   tbfl;ba ePupy; mlq;fpAs;s Ez;zq;fpfis tpNrlkhf 

     gw;wPupahit mfw;Wjy;

       njhl;L ePf;fy; %yk; FNshupd; %yk; eilngWk;.                 

2

2

2

2

2

xU gbKiwf;F 1 Gs;sp    05       

tpguj;jpw;F 1  Gs;sp          gbKiwfSf;F    
nkhj;jk; 10 Gs;spfs;
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(i)  jpUF gpb -  gad;gLj;jg;gLfpd;w ePu; toq;fiyf; fl;Lg;gLj;jy;

   ePu; toq;fy; njhFjpf;F ePiu toq;Fjy;                   

(ii) thy;T -  ePu; nry;tijf; Fiwg;gJk; $l;LtJkhFk;

   ,ay;ghf ePu; toq;Ftij epWj;Jjy;

   G+uzkhf %b ePu; nry;tij jLf;fyhk;

   FohAs; cs;s thAf;fis mfw;wy;

(iii) ePu; nghwp -   foptiw Fe;jpr;rl;bapd; mbapy; ePiu Njf;fpitj;Jf;nfhs;sy;

   mRj;jkhd thAf;fs; FohA+lhf tUtijj; jLj;jy;         

   mq;fpfs; FohA+lhf tUtijj; jLj;jy;

   mOf;Ffs; / Jzpf;iffs; kzy; gpujhd FohapDs;   

    nry;tij jLj;jy;

(iv) mOf;fj;njhl;b - fopTfs; ghjfkpy;yhj kl;lj;jpw;F kf;fhf gba tply;                                            

(v) Ml;gpyk; -   Foha;top milahky; ghJfhf;fpd;wJ                                 

   mile;j Foha;topfis Rj;jk; nra;ayhk;   

    Foha;j; jpiriaj; jpUg;Gjy; / fpisfis ,izj;jy;

   Foha;j; njhFjpia guhkupg;gjw;F ,yFthdJ

 ÷  rha;thd ,lq;fspNy ,Otpiriag; Ngzpf;nfhs;tjw;F 

      ^xU tplaj;Jf;F 03 Gs;spfs; tPjk; 15 Gs;spfs;&

FohapDs; gha;k mirtpd; NghJ jpBnud mt;tirT epw;Fk; NghJ my;yJ mt;tirTj; 

jpir khWtjd; fhuzkhf Vw;gLfpd;w vOr;rp fhuzkhf nghq;fypdhy; (surge) ePu; mijg;G 

Vw;gLk;.

mire;J nfhz;bUf;fpd;w ePu;j;jpzptpd; (mass) Ntfj;ij khw;Wtjw;fhf jpzpT Mu;KLfy; 

my;yJ mku;KLfypw;F cs;shf;fg;gl;L rf;jpnahd;W cUthfpd;wJ. ,jd; %yk; mKf;f 

miy (pressure wave) Vw;gLfpd;wJ. 
cjhuzk;: ePu; toq;fy; njhFjpnahd;wpd; Kidapy; cs;s thy;it xNu Kiwapy; 

%Ltjdhy; Vw;gLk; mKf;f miy FohapD}lhf nry;Yjy;.

 

             (cr;rg;Gs;spfs; 10)
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kl;lj;

jhdk;
B.S. I.S. F.S. Rise Fall R.L. Remarks

1
2
3
4
5
6

2.5

2.5
(0.7)
1.8

1.4
0.5
3.0
1.8

0.7
0.7

1.1
0.9

1.2
1.1
4.3

(2.5)
1.8

2.5

2.5

100.00
101.1
102.0
99.5
100.7
101.8

(100.0)
1.8

A
B
C
D
E
F 

                 ^rupahd juTf;F 02 tPjk; nkhj;jk; 34)
06
40

÷ cgfuzj;jpd; my;yJ fUtpapd; tO

÷ juT gLj;Jk;NghJ Vw;gLk; tO

÷ juTfis thrpf;Fk; NghJ Vw;gLk; tO  

÷ fzpf;Fk; NghJ Vw;gLk; tO  

÷ kl;lf;Nfhiy epiyf;Fj;jhf itf;fhik 

÷ fUtpia rupahd Kiwapy; kl;lkhf itf;fhik 

÷ #oypdhy; Vw;gLk; tO                                (03 fhuzpfSf;F 03 Gs;sp tPjk; 09)

÷ fzpg;gjw;fhd epajpfisg; gad;gLj;Jjy;

÷ kl;lf;fzpf;F kl;lf;Fkpo;fisg; nghUj;Jjy;

÷ juTfis Fwpg;gjw;F Kd; kPs; guprPyid nra;jy;

÷ ,yf;fj;ij J}z;ikg;gLj;jy; 

÷ cupa epiyapy; khj;jpuk; fUtpiag; gad;gLj;Jjy;

÷ thrpg;ig ngw;Wf;nfhs;s xUtu; khj;jpuk; <Lgly;

                                                                    (01 Gs;sp)

                                                        (tpguj;Jf;F 02 Gs;spfs;)

                                      (2 fhuzpfSf;F 03 Gs;spfs; tPjk; 06 Gs;spfs;)

(khw;wpa kl;lk; kl;Lk; ,Ug;gpd; Gs;sp ,y;iy)
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Gs;spfs; toq;Fk; Kiw RUf;fkhf fPNo nfhLf;fg;gl;Ls;sJ.

                     Gs;spfs;

 ÷ ehd;F mbg;Gf;fisAk; Fwpg;gJ  4  ×  2  = 8
 ÷ Kryk; mirAk; jpiriaf; fhl;Ljy;  4  ×  1  = 4
 ÷ thy;T jpwj;jy;/%Ljy; rupahf Fwpj;jy;  4  ×  1  = 4
     (timing)
 ÷ tsp cs;spOf;fg;gly;  2  ×  2  = 4
 ÷ neUf;fy; mbg;gpd; NghJ tsp neUf;fg;gl;L 1  ×  3  = 3
    mKf;fKk; mfntg;gepiyAk; cau;tiljy;; 

 ÷ Bry; cl;gha;r;riyf; fhl;Ljy;  (timing)   1  ×  3  = 3
 ÷ jfdk; Muk;gpj;jy; (timing)   1  ×  2  = 2
 ÷ tY mbg;gpd;NghJ jfdr; nray;Kiw 

  ,lk;ngWk;  1  ×  2  = 2
 ÷ Kryj;ij js;Stjd; %yk;   1  ×   2  = 2
     tY CLflj;jy; ,lk;ngwy;

 ÷ ehd;F cUisfSk; njhlu;GWk;   1  ×  3  = 3
     tpjk; 180° fhl;Ljy;  nkhj;jg;Gs;spfs; =         35

÷ ehd;F cUisfSk; ,izAk; tpjj;ij tiuglj;jpy; fhl;bapUg;gpd; cupa 3  

 Gs;spfis toq;fTk;.

÷ thy;T jpwf;Fk;/%Lk; Kiwfis tupg;glj;jpy; fhl;bapUg;gpd; cupa Gs;spfis  

 toq;fTk;.

÷ cUis thy;T vd;gtw;iw tupglj;Jld; ehd;F mbg;G nray; KiwfisAk;  

 tpsf;fpapUg;gpd; cupa Gs;spfis toq;fTk;.

IVC

IVO -  cwpQ;rp thy;T jpwf;fpd;wJ

IVC -  cwpQ;rp thy;T milf;fpd;wJ

EVO -  ntspafw;W thy;T jpwf;fpd;wJ

EVC -  ntspafw;W thy;T milf;fpd;wJ

÷   Nfhzj;ijf; Fwpg;gplj; Njitapy;iy

cU : thy;T fhyg;gFjpapd; tupg;glk;

IVO EVC

EVO

18° 10°

52°38°



- 57 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if - 2016

ehd;F mbg;Gr; nray;Kiwiaf; fhl;Ljy;        

 ÷   cwpQ;ry; mbg;G (suction stroke)         
 ÷   neUf;fy; mbg;G (compressing stroke)       
 ÷   tY mbg;G (power stroke)
 ÷ ntspafw;W mbg;G (exhaust stroke)                          ^08 Gs;spfs;&
xt;nthU mbg;Gk; nraw;gLk; tpguj;ij tpgupj;jy; 

cwpQ;ry; mbg;gpd;NghJ

 ÷ Kryk; TDC apype;J BDC tiu nry;Yk; 
1             

 ÷ cwpQ;ry; thy;T jpwe;jpUf;Fk;            1                     

 ÷ Gw tspahdJ cwpQ;ry; thy;tpD}lhf vQ;rpid Nehf;fp    

    ,Of;fg;gLk;  1              ^03 Gs;spfs;&
neUf;fy; mbg;gpy;

 ÷ Kryk; BDC apypUe;J TDC tiu nry;Yk;     1                              

 ÷ neUq;fy; mbg;gpy; Muk;g miufhyj;jpy; cwpQ;ry;thy;T %lg;gLk;  1                 

 ÷ Kryk; TDC tiu nry;Yk; NghJ cUisapDs; fhzg;gLk; thA   

  neUf;fYf;Fl;gl;L mKf;f> ntg;gk; mjpfupf;Fk;.
3                                  

 ÷ neUq;fy; mbg;gpy; ,Wjp miug;gFjpapy; Kryk; TDC I Nehf;fp   

   tUtjw;F Kd;G vupnghUs; cl;gha;r;rp %yk; jfd miwapDs;Ns   

  vupnghUs; tprpwg;gLk; 
3  

 ÷ rw;W Neuj;jpd; gpd;du; Bry; thAf;fyit RahjPd jfd ntg;gepiyia  

  kPWtjdhy; jfdr; nray;Kiw Muk;gkhFk;. 
2            ^10 Gs;spfs;&

 

tY mbg;G

 ÷ Kryk; TDC apypUe;J BDC tiu nry;Yk;.    1      

 ÷ vupnghUs; nkd;NkYk; jfdkile;J thAf;fyitia ntspapLk;.     2    

 ÷ ,U thy;TfSk; %lg;gLk; epiyapy; vQ;rpd; cUisapDs; mKf;fk;   

  cau;tile;J Kryk; fPo;Nehf;fpj; js;sg;gLk;. 
2                          

 ÷ tY mbg;G ,Wjp miug;gFjpapy; ntspNaw;Wk; thy;T jpwf;fg;gLk;. 1    

^06 Gs;spfs;&
ntspNaw;Wk; mbg;G/ntspafw;W mbg;G

 ÷ Kryk; BDC apypUe;J TDC tiur; nry;Yk;.      1         

 ÷ jfdkile;j thAf;fyit ntspafw;Wk; thy;tpD}lhf ntspNaw;wg;gLk;. 1    

 ÷ ntspafw;Wk; mbg;gpd; ,Wjp miug;gFjpapy; cwpQ;ry; thy;T jpwf;fg;gLk;. 1  

 ÷ Kryk; kPz;Lk; TDC tiu tUk; NghJ mLj;j Rw;wpd; mbg;G Muk;gkhFk;. 1                                                  

 ÷ cwpQ;ry; mbg;gpd; Muk;g miug;gFjpapy; thy;T %lg;gl;bUf;Fk;.   1  

    ÷ ,t; vQ;rpdpy; ehd;F cUisfs; cs;sjhy; cUisfs; ehd;fpYk; 180º  
  ,ilntspAld; ehd;F mbg;Gr; nray;KiwAk; ,lk;ngWk;.   3   

      

                 ^08 Gs;spfs;& 
              ^nkhj;jk; 35 Gs;spfs;&
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÷ jug;gl;Ls;s neUf;fy; tPjj;jpy; jPg;nghwp vupgw;wy; vQ;rpdpd; thAf;fyitapd; 

tpidj;jpwd; neUf;fy; vQ;rpdpd; thAf;fyit tpidj;jpwd; kpff; $baJ  10
÷ vd;whYk; nray;Kiwahf gad;gLj;Jk; neUf;fy; vupgw;wy; vQ;rpd; xd;wpd; neUf;fy;  

 tpfpjk; jPg;nghwp  vupgw;wy; vQ;rpd;fspd; neUf;F tpjpjj;ij tplf; $LjyhFk;. mit  

 kpff;$Ljyhd thAf;fyit tpidj;jpwd; nfhz;ljhFk;. 10                                

÷ vdNt kpff;$Ljyhd tY Njitg;gLk; ghukhd thfdj;jpw;fhf CI vQ;rpd;    

 gad;gLj;JtJ ,yhgfukhdJ (vupnghUis kPjg;gLj;jyhk;)    5                            

 

÷ mj;NjhL VjhtJ tYitg; ngw;Wf;nfhs;tjw;F gad;gLj;jNtz;ba CI vQ;rpdpd;  

 msT rpwpjhFk; vdNt vQ;rpid itg;gjw;fhf Njitg;gLk; ,lk; FiwthFtNjhL 

 vupnghUspd; tpidj;jpwikAk; $LjyhFk;. vdNt ghukhd thfdj;jpw;fhf mNdfkhf  

 CI vQ;rpd; gad;gLj;jg;gLk;.     

                        ^25 Gs;spfs;&

÷ tYTila vupnghUs; cl;gha;r;rpapdhy; nry;yhik ^atomize&
÷ jtwhd Neuj;jpy; vupnghUs; cl;gha;r;rg;gly;

÷   vQ;rpdpd; cUis kw;Wk; Kryj;jpd; tisay; (piston ring) Nja;tiljy;
÷   jilg;gl;l fhw;W tbfl;b (Air Filter)
÷   mstpw;F mjpfkhf vupnghUs; cl;gha;r;rg;gly; 

÷   neUf;fy; 

÷   vupnghUs; gk;gp gbtFg;Gr; nra;ag;glhik (calibration)
÷   vupnghUs;g; gk;gpapd; fhyg;gFjpg; ^timing& gpur;rpid                     ^5 ×  2 = 10 Gs;spfs;&

fUk;Gif Vw;gLtjw;fhd fhuzk; vQ;rpDs;; Vw;gLfpd;w miu vupnghUs; jfdkhFk;. 

mjw;fhd fhuzk; G+uzkhf jfdkilahik  4

(i) vQ;rpdpd; cs;Ns toq;fg;gLk; tspapd; msT G+uzj;jfdj;jpw;fhf Njitahd   

 msit tplf; FiwthFk;.  3  

 

(ii) vQ;rpdpd; cs;Ns fhzg;gLk; tsp Njitahd neUf;fy; Vw;glhikapdhy; mq;F   

 ntg;gjfdr; nraw;ghl;il G+uzg;gLj;Jtjw;F NghjpasT ,y;yhik  3  

Fsp&l;liy tpidj;jpwDld; nraw;gLj;Jtjw;fhf kpfTk; $ba fjpapy; gha;r;Rk; 

jd;ik nfhz;l ikatfw;rpg;gk;gp (centrifugal pump) nghUj;jkhdjhFk;.  
Neu; ngau;r;rpg;gk;gp (positive displacement pump) gad;gLj;JtJ Fiwthd gha;r;Rk; fjpAld; 
$ba mKf;fk; Njitg;gLk; re;ju;g;gj;jpyhFk;.  

                                     ^10 Gs;spfs;&
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÷ 70 cm × 70 cm jfnlhd;wpy; nrq;Nfhz tpspk;gpw;F fpl;ba J}uj;jpy; tpspk;Gf;fhd ,U 

NfhLfis milahskpLf.   2                                       

÷ mt;tpU NfhLfisAk; Gs;spapypUe;J 600 mm J}uj;jpy; kw;iwa tpspk;Gfis milahskply;. 2                                                   

÷ mt;tilahsg;Gs;spapD}lhf nrq;Fj;Jf; NfhL tiujy; 2  

 my;yJ

÷ milahskpl;l Gs;spapD}lhf tpspk;GfSf;F %iy kl;lk; nfhz;L nrq;Fj;Jf; 

 NfhLfis tiujy; 2                                                            

÷ mf; Nfhl;bypUe;J 300 mm J}uj;jpy; rkhe;juf; NfhL tiutjw;F milahskply; 2  

÷ mt;tilahskpl;l Gs;spapD}lhf tpspk;GfSf;F nrq;Fj;Jf;NfhLfis tiuaTk;. 2   
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my;yJ

÷ rJuj;jpd; tpspk;GfSf;F rkhe;jukhf 20 mm J}uj;jpy; NfhLfis milahskply;  2  

÷ jfl;bd; tpspk;gpypUe;J 150 mm J}uj;jpy; rkhe;juf; NfhLfis milahskply; 2   

÷ jfl;bd; tpspk;gpypUe;J 200 mm J}uj;jpy; rkhe;juf; NfhLfis milahskply; 2         

÷ 20 mm rkhe;juf; NfhLfs; ntl;Lk; Gs;spia ikakhff; nfhz;L 20 mm MiuAila   

  %iyfspd; kl;lj;ij milahskply; 2         

÷ 150 mm rkhe;juf; NfhLfs; ntl;Lk; Gs;spia ika mKf;fpapdhy; milahskply; 2  

÷  Rtiy/,Uk;G ntl;Lk; ths;/ntl;Lsp Nghd;w fUtpfisg; gad;gLj;jp 600 × 600 rJuj;ij  

 ntl;Ljy;  3                                                     

÷ 20 mm tl;ltpy;Yila ehd;F gFjpfisAk; ntl;b mfw;wy;  3                 

÷  ika mKf;fpiag; gad;gLj;jp milahskpl;l ,lj;ij 12 mm tpl;lKila Jisia  

  Jisj;jy; 3                                  ^25 Gs;spfs;&

÷ rJuf; Fohapd; xU me;jj;Jf;F mUfpy; ePsg;gf;fj;jpw;F %iy kl;lk; nfhz;L 1  

 nrq;Fj;J tiujy;    3

÷ mf;Nfhl;bypUe;J 300 mm  J}uj;ijf; Fwpf;fTk;.  2                

÷ mg;Gs;spA+lhf %iy kl;lk; nfhz;L nrq;Fj;J tiujy; 3

÷ mf;Nfhl;bypUe;J 100 mm J}uj;ijf; Fwpf;fTk; 2

÷ mg;Gs;spA+lhf %iy kl;lk; nfhz;L nrq;Fj;J tiujy;. 2

÷ NfhLfs; ntl;Lk; ,lj;ij ika mKf;fpapdhy; milahskpLf.  3              2
÷ ePsg;gf;fj;jpw;F nrq;Fj;jhd NfhLfs; topNa rJuf; Fohia ntl;b mfw;wTk;.    5  

÷ ik mKf;fpapdhy; milahsg;gl;l ,lj;ij 12 tpl;lKila Jisia Fohapd; kWgf;fk;  

 tiu Jisj;jy;.  5                              

             ^25 Gs;spfs;&
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÷  rJuf; Fohapd; Jisapl;l gFjp Nkw;gf;fkhf ,Uf;FkhW jfl;bd; Nky; itj;jy;.  4       

÷  rJuf; Fohapd; rpwpa tpspk;gpy; eLg;Gs;spf; Nfhl;bdhy; milahskpl;L jfl;bd; 

   eLg;Gs;spAld; ,izj;jy;. 4                                                                    

÷  rJuf; Foha; mirahjthW jfl;bd; kPJ ,Lf;ifapdhy; gpbj;Jf; nfhs;sy;.  4                       

÷  tau; gpu\; nra;J Nty;bq; nlf; Fiwe;jgl;rk; ,uz;L itj;J ,izj;Jf;nfhs;sy;. 4                

÷  ,Lf;fpia mfw;wp / itj;Jf;nfhz;L rJuf; Fohiaf; fha;r;rp ,izj;jy; %yk;   

  my;yJ kpf; bq; Nty;bq; (Mig Tig Welding) %yk; xl;Ljy;.    4       

  (nty;bq; kl;Lk; Fwpg;gpl;bUe;jhy; 2 Gs;spfs;)                     (20 Gs;spfs;)

÷  Xl;il rpwpa Rj;jpapdhy; jl;b rpYk;gy; gFjpia mfw;Wjy;. kpd; J}upifapia 

   gad;gLj;jp Rj;jk; nra;jy;  4           

÷  muk;/Nfhzr; rhidf;fy;iyg; gad;gLj;jp Neu;j;jpahf;fy; 4                               

÷  jfl;ilAk; rJuf;FohiaAk; JUg;gpbf;fhky; G+r;R G+Rjy;   2        (10 

   rJug; ngl;bapd; fPo; gFjpia \v| tbtk;/ \g|  tbtk; mikAkhW Jisj;J xl;Ljy; 

                                                                 (10 Gs;spfs;)   
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tyJ ifapd; Kjy; %d;W tpuy;fisAk; xd;Wf;nfhd;W 90° ,y; (nrq;Fj;jhf)   

mikAkhW %d;W jsq;fspy; itj;jpUf;Fk; NghJ ngUtpuypdhy; flj;jp mirAk; 

jpirAk; Rl;L tpuypdhy; (,uz;lhk;) flj;jpapdhy; ntl;lg;gLk; fhe;jg;Gyk; mirAk; 

jpirAk; fhl;Lk; NghJ eLtpuypdhy; (%d;whk;) flj;jpapy; gpwg;gpf;fg;gLk; kpd;dpaf;f 

tpirapd; jpirAk; fhl;lg;gLk;.                          
(rupahf tiue;J fhl;bapUg;gpDk; KOg;Gs;spfis toq;fyhk;.)

1

fjp N

MNkr;ru; kpd;Ndhl;lk; Ia

2

2
njhlu;r;Rw;W

gf;fr; Rw;W

Ar

+

−

1

2

gf;f Gyr;RUs;

gf;f Gyr;

RUs;

MNkr;ru;

njhlu;Rw;W

Ar

+

−

1

1

1

2

MNkr;ru;

gf;fr; Rw;W

njhlu; Gyr;RUs;                     

Ar 1

1

2

MNkr;ru;

$l;Lr; Rw;W

gf;f Gyr;

RUs;

njhlu; Gyr;RUs;

Ar 1

1

MNkr;ru;

rupahd Rw;Wf;F 2 Gs;spfs; tPjk; toq;Ff. RUs;fisAk; MNkr;riuAk; ngaupLtjw;F 

xt;nthd;wpw;F xU Gs;sp tPjk; toq;Ff.                              (12 Gs;spfs;)          

mr;Rf;fisr; rupahf Fwpg;gjw;F    

tiuig ntt;Ntwhf tiue;jpUg;gpDk; nkhj;jg; Gs;spfs; toq;Ff.        (05 Gs;sfs;)     
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njhlu;r; Rw;W Nkhl;lhu;fspd; gad;ghl;bw;F fPo;tUk; vitNaDk; ,izg;ig rupnadf; 

fUjTk;. Gifapuj vQ;rpd;> ghuk; J}f;fp> thA nehUf;fy; ,ae;jpuq;fs;> ijay; ,ae;jpuk;

gf;fr; Rw;W Nkhl;lhu;fspd; gad;ghl;bw;fhf fPo;tUk; vitNaDk; ,izg;ig rupnadf; 

fUjyhk;. filry; ,ae;jpuk;> miuf;Fk; ,ae;jpuk;> kpd;tprpwp> gk;gpfs;

Muk;gj;jpy; cau; KWf;fk; Njitg;gLk; gpd;du; khWk; fjpAld; Njitahd Rik 

fhzg;gbd; njhlu;r; Rw;W Nkhl;lhu; gad;gLj;jg;gLk;. ,k; Nkhl;lhu;fspy; Fiwe;j 

MNkr;ru; kpd;Ndhl;lj;jpy; $ba tYitg; ngw;Wf; nfhs;syhk;. 2

Muk;gj;jpy; $ba KWf;F mtrpakpy;iy vdpDk; njhlf;fj;jpd; gpd;du; rkepiyahd 

Ntfk; Njitg;gLtJld; Rik Vw;gLk; NghJ gf;fr; Rw;W KWf;f Nkhl;lhu; gad;gLj;jg;gLk;. 

,k;Nkhl;lhu;fspy; MNkr;rupd; kpd;Ndhl;lk; khw;wkile;jhYk; xNu msthd fjpapy; 

itj;Jf;nfhs;s KbAk;. 2                                                                                   

      rupahd cjhuzk; xd;whtJ ,Ug;gpd; 01 Gs;sp
      rupahd tpsf;fkspj;jYf;F 2 × 2  =  04 Gs;sp
           ^05 Gs;spfs;&

     Vp     Np           Is  V1           N1           I2

     Vs         Ns           Ip  V2           N2           I1

    Vp =     V1     =   Kjd;ikr; RUspd; Nthy;w;wsT 

 Vs =     V2     =   Jizr; RUspd; Nthy;w;wsT 

 Np =     N1     =   Kjd;ikr; RUspd; Rw;Wf;fspd; vz;zpf;if

 Ns =     N2    =   Jizr;Rw;wpd; Rw;Wf;fspd; vz;zpf;if

 Ip =     I1      =   Kjd;ikr; Rw;wpd; kpd;Ndhl;lk;

 Is =     I2     =   Jizr; Rw;wpd; kpd;Ndhl;lk;

                rupahd rkd;ghl;bw;F 02 Gs;sp
        rupahfg; ngaupLtjw;F 01 Gs;sp
                   03 Gs;spfs;

= = = =

gbFiwg;G epiykhw;wp    2                    ̂ 02 Gs;spfs;
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Kjd;ikr; RUspd; Rw;Wf;fspd; vz;zpf;ifia fzpj;jy;.

(Nthy;w;wsT 230v f;F gjpyhf NtW msTfisg;gad;gLj;jpapUg;gpd; 230v  f;F 
toq;fg;gl;Ls;s 1 Gs;spia toq;f Ntz;Lk;)

 

 

Vp 

Vs  
=

    

Np 

Ns     
⇒

    

230
110  

=
    

Np 

50    

 Np          =    230 × 50
    110

    =     104.54     105
    

rupahd $w;Wf;fspd; vz;zpifahf104, 104.54 my;yJ 105 Mf vLf;fyhk;.

Kjd;ikr; Rw;wpy; kpd;Ndhl;lj;ij Jzpjy;

  

Vp 

Vs  
=

    

IS 

IP     
⇒

    

230
110  

=
    

 5 
IP    

 Ip          =    110 × 5 A
    230     ⇒     2.391 A         

                  ^10 Gs;spfs;&

1

1

1

1 1

1

1 1

2

xU kpd;FkpOf;F fpilf;Fk; epu;zapf;fg;gl;l Xl;lk; I vdpy;

W    =    VI
24    =    12 × I

  2 AI       =

15 kpd;Fkpo;fspd; kpd;dOj;j tPo;r;rpiaf; fzpj;jy;.

xU kpd;FkpOf;fhd kpd;dOj;j tPo;r;rp 12V vd ,Ug;gpd; 15 kpd;Fkpo;fSf;Fk; 

FWf;Nfahd kpd;dOj;j tPo;r;rp 12 × 15 = 180 V vd 
my;yJ

xU kpd;Fkpopd; jilg; ngWkhdj;ijf; fz;L kpd;Fkpo;fs; 15 njhluhdnjdf; fUjp 2 
A  kpd;Ndhl;lk; gha;e;J nry;Yk;NghJ V =  IR gpuNahfpj;Jf; fzpf;fyhk;. 

(VjhtJ Kiw rupnadf; nfhs;f.)

,izg;gjw;F Njitahd jilf;Ff; FWf;Nf kpd;dOj;j tPo;;r;rp  240 − 180 = 60 V
1

12

1
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jilapd; ngWkhdj;ijf; fzf;fpLk;NghJ 

toq;fNtz;ba jil R vdpd;
  V    =    I R
  60    =   2 ×  R 
  R       =    60

 2
    =   30  Ω                       ^10 Gs;spfs;&

4 1

capu;tlk; MspfspD}lhfr; nry;y Ntz;Lk;. nehJky; tlk; kpd;Fkpo; ,izf;fg;gl 

Ntz;Lk;.

 rupahd ,izg;Gf;F         07 Gs;spfs; 

 rupahd FwpaPLfSf;F    03 Gs;spfs; 
     10 Gs;spfs; 

•   rupahd gpujpaplYf;F 05 Gs;spfs; 

 (rupahd tpilf;F 05 Gs;spfs; toq;fTk;.)

•  rupahd tpil kl;Lk; ,Ug;gpDk; KOg;Gs;spfisAk; toq;fTk;.

ntspg;Gw ,Utop

Msp

tpuhe;ij ,Utop

Msp

1 1

1

L

N

5

4

rptpypd; kpd; tprpwpapd; tY   =   100W
ghjKila kpd; tprpwpapd; tY  =    60W
tY tPjj;jpy; Vw;gLk; FiwT  =    100 − 60  = 40W
khjj;jpw;fhd ehl;fspd; vz;zpf;if =    30
xU ehspy; Ntiy nra;Ak; kzpj;jpahyq;fs; =    8
,jdhy; khjj;jpy; kPjkhFk; kpd;   =    40 × 8  ×  30

        110
 

  myFfs;      
     =    9.6kWh                     ^10 Gs;spfs;&

1

capu;tlk; MspfspD}lhf njhlu;Gglhtpby; Gs;sp toq;fNtz;lhk;
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jw;NghJ xU khjj;jpy; gad;gLk; myFfs; =    95
khjj;jpw;F FiwaNtz;ba myFfs;  =    9.6
,jdhy; xU khjj;jpw;Fupa Gjpa myFfs; =    95 - 9.6   
      =    85.4 my;yJ85
myFfs;  85.4 my;yJ 85 vd;gJ rupahFk;> vdf; nfhs;sKbAk;

      rupahd gbKiwf;F       ^02 Gs;spfs;&
      rupahd tpilf;F          ^01 Gs;sp&

Gjpa kpd;fl;lzj;ij fzpg;gply; 

Gjpa myFfs; 85.4vd fUj;jpy; nfhs;Sk; NghJ

 Kjy; 60 myFfSf;Fupa fl;lzk; 60 × 7.85  =    &' 471 
 25.4 myF fl;lzk; 25.4 × 10 =    &' 254  
 epiyahd fl;lzk;   =    &' 90   
 Gjpa kpd; fl;lzk;   =    &' 815    

    my;yJ

 Gjpa myFfs; 85 vd fUj;jpy; nfhs;Sk; NghJ

 Kjy; 60 myFfSf;Fupa fl;lzk; 60 × 7.85 =   &'  471   
 25 myFfSf;Fupa fl;lzk; 25 × 10 =   &' 250  
 epiyahd fl;lzk;   =   &'  90    
 Gjpa kpd; fl;lzk;   =   &' 811   

Gjpa kpd; fl;lzkhf &. 811$- my;yJ &. 815$- Mfpa ,uz;ilAk; Vw;Wf;nfhs;s KbAk;           
^10 Gs;spfs;&

2
1

2

2

2

2

1

1

2

2

tprpwpia khw;w Kd; kpd;fl;lzk; 1386.75 &gh
Gjpafl;lzk; &gh vdpd; 815 vdpd;>

 kPjg;gLj;jg;gl;l gzk;  =    &. 1386.75 − &. 815
     =   &. 575.75

 tpilf;F 3 Gs;spfs; myfpw;F 2 Gs;spfs;

    my;yJ

Gjpa fl;lzk; 811 vdpd;>
 kPjg;gLj;jg;gl;l gzk;  =    &. 1386.75 − &. 811
     =    &. 575.75            ^05 Gs;spfs;&
jug;gl;Ls;s juTfSf;F mika tprpwpia khw;wKd; fl;lzk; &gh 1389.75
vdf; nfhz;lhy;.

tprpwpia khw;w Kd; fl;lzk;   =    &. 1386.75
Gjpa fl;lzk; 815
kPjkhFk; gzk;               =    &. 1389.75 − &. 815.00
     =    &. 574.75
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Gjpa tprpwpapd; tpiy &. 6000$−

khjj;jpw;F kPjkhFk; gzk; &. 571.75 vdpd;>
 nryit kPl;fr; nry;Yk; fhyk;  =    6000

571.75

      =   10.49

      =  khjq;fs; 11
khjj;jpw;F kPjkhFk; gzk; &. 575.75 vdpd;>
 nryit kPl;fr; nry;Yk; fhyk;  =    6000

575.75      
      =   10.42
      =  khjq;fs;  11

   my;yJ

khjj;jpw;F kPjkhFk; gzk; &. 574.75 vdpd;>
 nryit kPl;fr; nry;Yk; fhyk;  =    6000

574.75      
      =   10.43
      =  khjq;fs; 11

   my;yJ 

khjj;jpw;F kPjkhFk; gzk; &. 578.75 vdpd;>
 nryit kPl;fr; nry;Yk; fhyk;  =    6000

578.75      
      =   10.37
      =  khjq;fs;  11

rupahd tpilahf  11 khjq;fis my;yJ 1 Mz;il nfhs;sKbAk;

      fzpj;jy; gbKiwf;F   02 Gs;spfs; 
      rupahd tpilf;F     03 Gs;spfs; 
         ^05 Gs;spfs;&
              ^nkhj;jk; 30 Gs;spfs;&

   my;yJ

 Gjpa fl;lzk; &. 811 vdpd;
 khjj;jpw;F kPjkhFk; gzk;  =    &. 1389.75 − &. 811
      =    &. 578.75 
 tpilf;F 03 Gs;spfs; myfpw;F 02 Gs;spfs;                          (05 Gs;spfs;)  
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                VCC       =      VCE   +  IB RB

   VCC     =      0.3
0.6
0.7
0.2  

 

 

 +    IB  ×  106

   
     

      9 −  0.3
0.6
0.7
0.2  

 

 

      =   IB  ×  106

                         IB   =     IB   ×  106

             
    IB   =    8.3

106  ,    8.7  
106  ,    

8.4  
106  ,    

8.8  
106    

    IB   =   8.3  μA my;yJ  8.4 μ A ,my;yJ  8.7 μA  my;yJ  8.8 μA

    Ic   =    β IB 

         =   110  ×  8.3
8.4
8.7
8.8  

 

 

  ×  10−6A

         =    913μ A  my;yJ  924μ A  my;yJ  957μ A  my;yJ 968μ A   

^Ic rupahf fzpf;fg;gl;L IB jdpahf fzpf;fg;glhky; ,Ug;gpDk; IC fzpf;fg;gl;bUe;jhy; 

10 Gs;spfs; toq;fTk;.)  

                    ^10 Gs;spfs;&

1

2

1

1

1 1

2

1
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IB kpd;Ndhl;lk; IB (max) mjpfupj;jy;      
jpuhd;rp];lu; gOjilAk;.               

VCC     =      IC  RC  + VCE
 
VCC     =     2.2 kΩ  ×  IC  + VCE

VCE =     9 −  2.2  × 103 ×  
913
924
957
968  

 

 

×  10−6

  =    6.8 −  7.0 V                                 

4

3

2 1

   

   VCC      =     VCE (SAT)   +     RC IC (SAT)

     VCC      =     VCE (SAT)   +    2.2  ×  103   IC (SAT)

      9  =      0.2  +  2.2 ×  103   IC (SAT)

        IC (SAT) =         8.8 
  2.2 × 103

       =     4 mA

 
 IB (SAT)  =      IC /  β

  IB (SAT)  =   
  4
110

mA

0.03636 mA  
1 1

      
   
    
    VCC     =    VBE   +   IB(SAT)  RB

        VCC     =    0.2
0.3
0.6
0.7

 

 

  +   IB (SAT)  RB

    RB   =   
  4
110

× 10−3
8.3        

  4
110

× 10−3
8.4  my;yJ  

  4
110

× 10−3
8.7 my;yJ   

  4
110

× 10−3
8.8                                      

          
 
          
   =    228.25 kΩ,  231 kΩ,  239.25 kΩ, 242 kΩ                
^IC (SAT) my;yJ IB (SAT) gbKiw ,y;yhtpl;lhy; RB I rupahf fzpf;fg;gl;bUe;jhy; KOg;Gs;spfs; 20 I 

toq;Ff.) 

1 1

1

my;yJ

2

2

2

1

3 1

4

     Ic   <    β IB                                 5
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VCC   

RC

RE

RB2

RB1

4

mOj;jg; gpupg;G Nfhly; 1

VCC   

RCRB

4

1jw; Nfhly; epiyj;j Nfhly; 1

VCC   

RC

RE

RB

4

  ^10 Gs;spfs;&

 VCC      =     IC  RC    +   VCE(SAT)  +   VLED

  VCC      =     IC  RC    +   0.2  +  2.1 V

      9 =     RC   100  ×  10−3  + 0.2 +  2.1

       RC  =   
      6.7 
  100 ×  10−3 Ω

      =     67 Ω

 VCC     =     IB RB   +   VBE 

    VCC     =    IB  RB   +  
 0.3

0.6
0.7
0.2

 

      
   RB =               

 
   =    9.13 kΩ,  9.24 kΩ,  9.57 kΩ, 9.68 kΩ           ^10 Gs;spfs;&

4

  ^10 Gs;spfs;&

VCC = 9V  

RC

RB

5

5

0.2

2

9

2 1

4

3

1

1

2

1

100 × 10−3

    110

8.3 100 × 10−3

    110

8.4 100 × 10−3

    110

8.7 100 × 10−3

    110

8.8
my;yJ my;yJ my;yJ
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ftdpf;f Ntz;ba tplaq;fs; :

 1' IB kpd;Ndhl;lj;ij fl;Lg;gLj;JkhW jilnahd;iwg; gad;gLj;jy; Ntz;Lk;.

 2' IC kpd;Ndhl;lk; IB  Itpl mjpfupf;ff;$lhJ.

 3' LED Clhf $ba kpd;Ndhl;lk; 100 mA I kpQ;rhky; epiyahd jil xd;iwg;  

  gad;gLj;jy; Ntz;Lk;(jpuhd;rp];lu; epuk;gy; epiyapy;)

 4' IC my;yJ IE %yk; LED I xspur; nra;aNtz;Lk;.

 khw;W Rw;Wf;fs; 

RC

RE

RB

I

RE

RB

II




